Historical Droughts in North-Central Mexico
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a0 1 T Muestras de vIJas presenies en ruinas

historicas. Cuando los crecimientos anuales de

determinadas secciones coinciden, entonces se

traslapan para extender en el tiempo la
cronologia de anillos de arboles.

Principios de la dendrocronologia: a) arbol vivo, b) arbol muerto
Yy ¢) madera de ruinas arqueolégicas.






Site and species selection

Douglas-fir (wide
distribution)
Low site index

Old looking trees;
subfossil wood

Earlywood,
Latewood, Total
ring width




Annual Ring and Growth Bands

Earlywood [ atewood False ring

Ring Width



Ahuehuete, Sabino, Montezuma Baldcypress (Taxodium mucronatum)
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Distribution of Tree-Ring Chronologies in Mexico

Cronologias desamolladas en Mexico

@ INIFAR, México
@ Universidad de Arizona, EUA
@ Universidad de Arkansas, EUA




Chihuahua

Coahuila

Durango

Facatecas I

Tree-Ring Chronologies

& Ables concolor

O FPinus cembroides

I Pinus discolor

. Pinus duranguensis
W Pinus flexiiis

@ Pinus lumholtzii

B Pinus ponderosa

A Pseudotsuga menziesii

l:l Sierra Madre Occidental

Network of tree-ring Chronologies in
the SMO

v'"Mostly Douglas-fir Chronologies

v'Lot of potential for development of new
chronologies of baldcypress, Pines,
Pinyon, Oaks, and other species

v'>600 year chronologies
v Sensitive to winter-spring precipitation
vWarm phase of ENSO

v Precipitation and streamflow
reconstructions
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The SMO is the rhyolitic formation
of greater dimension in the world.
Geographically is located at the
western region of Mexico and
spreads over 1500 km length and
200 to 400 km wide.

The SMO is highly variable in terms
of elevation with a mean of 2,500 m
to over 3,300 m.

This mountain range limits to the
east by the Chihuahuan desert
highlands and to the west by the
Pacific coast.

The annuall tetal precipitation ranges
from 500 to 1500 mm, near to 70%
fall in the summer season. The
watersheds of the SMO drain either
to the Pacific or to desert highlands.
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Watershed management in
the SMO

All the important rivers of the
SMO were dammed, except the
southern part, where rainfall is
of greater magnitude and
irrigation is less important.

The dams have an important
storage capacity over 3 km? for
most of them.

The irrigation districts are of
great extension and most of the
crops are grown for industrial
PUrpPOSES.
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Seasonal (Nov-May) reconstructed precipitation for Durango, Chihuahua, and
Sinaloa
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Seasonal October-May precipitation for grid 4532 (Sonora-
Chihuahua)
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Seasonal November-March precipitation for Durango, Mexico
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Winter-spring precipitation
reconstructions for different
regions of the SMO

v'Precipitation reconstructions over
500 years

vCommon dry periods for 1490s,
1560s, 1690s, 1760s, 1790s, 1800s,
1860s,1890s, 1950s, 1990s

vImpact of atmospheric circulatory
patterns
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Streamflow reconstruction of the upper
forested Nazas watershed

v'Historical streamflow
significantly related to ENSO

v Extreme dry events (1800s, 1860s, 1890s,
1950s, and 1970s) common to other climatic
reconstructions for the region.

variability

virrigated area in the Comarca Lagunera
highly dependant on the Nazas streamflow

v Potential to predict in advance streamflow
as function of ENSO, important infermation
for allocating water volumes for agricultural
purposes



Reconstructed seasonal (July-September) precipitation for the
lower Nazas basin, Durango

M Cypress chronology

Droughts: 1500s, 1560s,
1580s, 1640s, 1690s,
1760s, 1780s, 1860s,
1950s, 1990s
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SIERRA MADRE ORIENTAL

Reconstructed winter-spring
precipitation. Pefia Nevada, Nuevo Leon

1440s 1550s 1640s 1690 1730s 1790s 1860s 1950s 1990s

S S

—~
£
£

=
c
@]

I

=

=
Q
()
st

ol

a
o

0
1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 200d

Year



Precipitation reconstruction. Saltillo, Coahuila
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Reconstructed winter-spring precipitation western
Tamaullpas and Cuatrocienegas, Coahuila
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Reconstruccidn de precipitacion NOV-MAY 1478-1995
Rio Sabinas, Tamaulipas, México.
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Precipitacion Reconstruida
Ene-Jun (mm) Coahuila,

Precipitation reconstructed and the
correlation with ENSO

México.
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Low frequency events common to some
precipitation reconstructions

Bisa oct-may
Dgo nov-mar
Mesa dic-abr
sara nov-abr
Salt ene-jun
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CENTRAL MEXICO

Barranca de Amealco Precipitation Reconstruction

® Meteorological stations

#* Barranca de Amealco
Chronology
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Los Peroles Seasonal Precipitation Reconstruction
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Future research activities

To expand the network of tree-ring
chronologies

To analyze the dendrochronological
potential of new species in temperate
and tropical areas

To develop summer precipitation
reconstructions and to analyze the
influence of NAMS, tropical storms
and hurricanes on water availability

Research collaboerations te study
specific issues on climate change




Runoff analyses and changes in
base flow for basins in .

Streamflow and  precipitation
reconstructions with tree-ring
data.

Historical analysis of atmospheric
circulatory patterns and their
influence on water availability

To analyze water availability under
extreme climatic events and thier
potential impact on society

To provide decision makers with
hydrelogical Information fior
planning water resources In the
central-nerthern Mexico

Collaboerative work to address
iIssues In climate change and
socloeconomical impacts
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